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(57) 

KD ainet iccel ldeath)«Jil^fflS^fl;-&tlS«ft-r 



R 




CI) 



;h 3 ch 3 



-o 



CH. 



Wfc3] 



9 H 
R N 



H 



tt, H*fcttK**l-3 0«a7;p3*2/*ft*Jb 
To Xtt, 0£fcteH 2 «at>r. ntt, l£fcte2£ 

8UH±o h * 1 ~ 3 nmcTfrn 

[ft 2] 
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(2) #B8¥4-2 3 0 6 8 1 

1 2 

m mxommi * i?t!>i£$#$fctt^©8#«tcimi< a zm. 



cn 



5W. &g&gttTf2©jI0£g;*n5'fccD-e$>5. R 
tt. H*&J4R#*l~3ffltta7JUa*->****5 

R' tt, **B : f. Wfc7x:=Jl* Gun* 
&£ttOH 1 ~ 3 (DmC7)V^^m^h 
5) , 
Mb 2] 

CH^ 

_ o ^^O--^ 1 ^ c H 3 

WMk l ~ 3 ©fiRnm+S/* * fctt 

[ft 3] 

R 2 N ^ r 
H 

(Z. £"CR 2 tt, ft*»i~3 07^;HS-p»*) £S 
[0 0 0 1] CIHB©1HB 

MBI±©WB»JH *£8»2. £S?©jfiiK8tt5«fctfii 
[0 0 0 2] 

n\z£z&yEm-tzt>tbTm\ ^ommz-o^xit. 

?£tt. <&ffiffiBB«(D<&nt:=4Wo«BE»«l CStat 
iccell death (SD) *5<fctflKinet ic cell death (K 

dt» s t v> 5 a Ejwsasi &i,>fi5«s©Sr u n * * =x 

AtL-T^ilUfc OattcTOPWaMltt. 5_2, 14 
4 3, 1 9 8 2¥) . Sfc&TS.tt, ^tf^SfflHTK 

6 1 -4 0 6 5 1##HB) . S^lC&ifi, vv h©ffitti 
tl^iK©KD«iWfPfflS^.fflbrv»s. L*>U £©<fc 



[0 0 0 3] {WJXDWm 

^#i&a«-r-5 z t « b « t-r * *> ©ts 

[0 0 04] 

mm*&&T%ittbv>^m *%mt. i. 4-^> 
*s cn -c^nsi, 4 -^>'/?7-tftr 

Hfc4] 

sc*. &g^SttTiH©ffio^«sn5fc©-efc*o r 

tt, H*fctt**Rl~3©ftfc7JP3*S'***b 
-f. Xtt, OSfdJH! S*t>-fo ntt. I*fctt2& 
50 R 1 tt, *SWRT, I»7ir;H (EC"?* 

ftSISOHSfctt^Sa 1 ~ 3 ®«R7;P3*->aiTr* 

«) . 

Mb 5] 




1 ~ 3 ®{S»7JW3*>'**&tt 

Mk6] 



40 




H 



(dr-CR 2 tt. gtK§#l~3©7->Jl'g-Ci&5) 

*rf. phtt, 7x=.;P£&«fc>-r. 
[0 0 0 5] BffloJUtttiRH] 
< 1 , 4 - «>*/<?71£ E>«*#*J:tW©*>*» 
9JKJ:S1. 4 -^>^7-feftf>SI*«:tt^ Cn 

t> ©t* £ z\ t tttaia L/tii o r$> 

Wt7] 
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#H^p4-2 3 0 6 8 1 



3 

&mtoHntt\mm&. i ~3 (D{sa7^3+->STfe 

Mb 8] 




Mb 9] 

H 

for. phii 7xz:;i/S^^tor<> a ci) -e 
r^*«tt**»fc»*sn-5 t)OT*^^fTS.5 fl 

[0 0 0 6] <1, 4 -*>V^7*K>ll»#®«a 

>a en T*an**«wft£*Bu #»o«Kir«t 

D»j6*tt5*j9«, 09*B5fc0«k3ftA) -E) 
Ofi«CJ;oTW6r*^t3WT#«. ft«U 
R l , X, nWtfphli ^ CI] 

[ft 10] 



4 




<3> 0 

75>*©Jfi£©#4T"C, Mb^L-X ?DDW 
A, fh7tHn77> (THF) §8ltynh>ttffl 

-JU, THF«P©^»«t»TSfiCT4 -"OiWfcWJ 
igKB) : Z©g8&tt, HKWlC*©«fc^3ns. 

Mbl 1] 



0 



30 




fl:£»(D * MJ x?;i/7 3 >^©$g»©#ftTT&{b 

?nD#Jkk, THF^©#7D h>te©i§ 

HtKi6a-a-*J:iK:j:D75F#(4) tf<#en-5. c 

n*7-feh-HU;k *^X^;Hrl>X 7-tH>^ 
*K^bi-K'J^A^roitso#ftTT4 -^v>-^ 

* u >> > tim&sstr « c t tc «t d *8?/!{b£-#i 
(5) *t»6n*. £ric*tt#8cfc«k iowm&t<nz>. 
so tmo ■. HRWK*©«ica%*n*. 
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(4) 



#BB¥4 - 2 3 0 6 8 1 



Hfcl 2] 



.jOO 



(2) 



so 2 ci 2 



10 



(4; 



(9) 




C 1 



V^Br 

0 



S0 2 C1 2 



R ^>^ > 



(7> 



0 



Ph 



20 



(R 3 tt, *?gK?£B§KfMffiR l TfcS) o £CD$£& 

-fSP (NCS) 0#tfFfc73MK2) tHHKBBiUrr 
;VA#©*^n h>tt<D***T?jftfi:x;i/7U;Pi:o < c 

■fe h~ h U ;MW>#:/n h >tt»«+tf>f > F-MW 
(8) j&tfc&ft*. *^tt«ttlcJ:0*(W(l»an&. 

[ftl 3] 



30 



R 




T 



B r 




at 



jTDA3/N^*-f 5 F (NCS) <D#£TK7^ F# 
(4) tttUnt«^ »«^tt7SH#(4) £> ttft 

u ^A^o«S(7)^fiTT4 - ^>v;i/tr^u s»tE 

[ft 14] 



4(7 
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L<ttTHF#Tig^&jI%8'J, H*tt**fc7JI l '3=. 

o r~aaas W4MRfiirr-& c t ic«t o 7 s >#u 

[0 0 0 7] <*BWfc£«©tfffltt>#»'»fc«k*5S 
[DTiSWi, 4 - ^>y5=-7-iftr>«***J; 

8i§§£ftffl 9 3 *. JUtnCtttftomBi 

msssw^k t> l < (4»aa»n t Lxm v» * ®£©s 

■a-3T^Tttfc«R»4&V>39i. JI?£f4fiEA 

6 0kg) 1 BfcfcO 1 Omg-l 0 0 OraggKSrl B 1® 

afl*n»**v>tt#«n« (&fcA«l»*fflH> tela 

E&aj. sum, *^-fejmi. tt»3Wftff#*»f 
sn*. *&, sa^oRi*. a#©K3Jis#*>L<te 

[0 0 08] 

oigsftn&mtt'tifKascD^wt) u < i4f&s^j&a 
[0009] mmw) 

Jin5©5l»«lk:±oTlE3£Sn5>bCD?l4ft^. 

©$jS{b^M14H«TtB©ffiO-e<fc*. £*, 
igX^HP (NMR) <DWm*r\* ! 7* 1 ?}\'i'y>& 



2, 3, 4, 5-fh5tHD-l, 4-^>V?7-tf 
K> (1 1 g> £«ktf MJl?MKr3> (1 3. 5g) 
STHF (3 0 0ml) \zmiRL. Z.h\Z7 Wu-i )V9 
niJH (9. 5g) &*»T»TU SflfcT 3 0 
«J*-Uft. 1 0 U *A***SJ0*., *»K 

&. SgiSx'J*yjW5A^D7h^57-f- ("7 
n-yK-2 0 0, 2 0 0g) {CTUKU n - A* 
»> (6 0$) (4 0gB) <0fl#**fcT 

Sftat, 4 -74"JcKA<- 2, 3, 4, 5-f h7t 
HD - 1, 4 - ^> < y5 L 7-tffcf> (1 2. 5 g) £# 
&. 

mp 10 8. 5~1 1 0. 0"C 

Ilr 

I R v (cm -1 ) : 1 6 3 5, 1 5 9 0„ 

aai 

1 H — NMR (CDC 1 3 , 10 0MHz)<5 : 2. 76- 
2. 97 (2H, m) , 3. 99-4. 23 (2H, 
m) % 4. 7 2-4. 8 6 (2H, m) , 5. 5 7- 
5. 79 (1H, m), 6. 13-6. 91 (2H, 
m) , 7. 12-7. 68 (4H, m) . FD-MS 
(m/z) : 2 1 9 (M ) • 

[ooio] mmm2 

7-*h*v-2, 3, 4, 5 -fh7t:HD - 1, 4 
40 -*>*/?7V\i> (1 0. Og) (ft&®MBMl~ 
6^!£) , MJX^75> (1 0. 2 g) , 7*UO 

-rwnuH (6. 9g) *m»mi<D$ti&mtmm\z 

RlKStf, 4-r*UD-f*-7-^h*->-2 i 3, 
4, 5-fh7tHa-l, 4 -^>*/^7-tffc!> (1 
0. 6g) 

mp 79. 0-81. 0*C 

Ilr 

I Rv (cm" 1 ) : 1 6 3 5, 1 5 9 5„ 

da 1 

50 1 H-NMR (CDC 1 s • 10 0MHz)<5 : 2. 6 9- 
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(6) 



!f$M¥4-2 3 0 6 8 1 



9 

2. 9 0 (2H, m) , 3. 8 0 (3H f s) , 3. 9 
7-4. 24 (2H, m), 4. 67-4. 82 (2 
H, m) , 5 . 5 6-5. 82 ( 1 H, m) , 6 . 10 
-7. 53 (5H, m) 0 FD-MS (m/z) : 2 4 9 

(M ) o 

[0 0 11] 

2, 3, 4, 5-fh7tHP-l, 4-^>V/^7i? 
tf> (4. 8g) , MJX^Jk7*> (5. 9g) 
»^D€7tfMDUK (5. 5g) £*»0U<0fi 
J6*ira*fcE*S^ 4-^7tf^-2, 3, 
4, 5 - fh7th f D - 1, 4 - ^>V r ?7iftf> 

(3. 5 g) tftftu 

CBCl 

I Rv 8 (cnf 1 ) : 1 640. 
■ •i 

1 H-NMR (CDC 1 s * 10 0MHz)<5 : 2. 8 0- 

3. 0 0 (2H, m) , 3. 7 8-4. 18 (4 H, 
m), 4. 70-4. 84 (2 H, m), 7. 15- 
7.6 5 (4H t m) . 

[0012] mmw4 

7 - * h^ri" - 2, 3, 4, 5-fh7tHD - 1, 4 
- ^>75 1 7-feftf> (3. Og) > HJX3\N/7^> 
(3. 1 g) ^^Dt7tfMDUH (3. 2 
g) S*»«lco»«j£i:R«lcE*:$ii:, 4-7u* 
7±?)V- 7 • * h*^- 2, 3, 4, 5-fh7tH* 



10 



*D-1, 4 -^>^7-Kt:> (2. 5g) zmco 



10 



20 



IRv 3 (cnf 1 ) : 1 6 4 0. 

Oil 



1 0 0MHz)<5 : 2. 7 5- 
3. 6 8-4. 18 (4H, 
s) , 4. 6 6-4. 8 1 (2 
5 8 (3H, m) . 



1 H-NMR (CDC 1 3 
2.9 4(2 H, m) . 
m) , 3. 8 0 (3H, 
H, m) , 6 . 6 5-7 

[0013] mmms 

4 - 7? Owl - 7 - * b+->- 2, 3. 4, 5 - x 
h7kFn - 1, 4-^>y^7iftf> (4. 0 g) £ 
•ktX4 - "<>5WfcWJ5» (3. 7g) £^DD#JU 
A (15ml) £iS#U £fifcT2Bmi»Ufc. y'J 
*yju*^A^nvh^^7^- (73-y;UC-2 0 

0, 15 0g) teT*»U ^DDWA (9 8gg) + 
*ZJ-)l (2ffi) 0fi#*KKT*HJU 4- (3- 
[l - (4-^>i>;W hf^U^-;W ^ntf*n;W 
- 7 - * - 2, 3, 4, 5-fh7kHP-l, 

4 -^>V^7i?tf> (6. 8g) (Ab%m ("f) ) * 
#fCo Z<D{tG%} (1. Og) **9S-)V (lOral) 

fc»tfu ttfc**-**y-;M«K (i 0% (w/w), 

2 ml) ftHDAKftiUfc. »J«S4^ x-x^T** 
U (0. 9 5g) £*ft*£UT#fco 



IRv 



(cm* 1 ) :340 0, 292 0> 163 5, 1590 OSKfiib 



T) 1 H-NMR (CDC 1 3 , 10 0MHz)<5 : 1. 1 
1-2. 95 (17H, m), 3. 78 (3H, s), 
3. 8 6-4. 16 (2H, m) , 4. 6 5 (2H, 
s) , 6. 63-7. 54 (8H, m) 0 FD-MS 

(m/z) : 4 2 4 (M ) . 

[0 0 14] 318*016 

4 -7u*7±T)V- 7 -^h+v- 2, 3, 4, 5 - 
rh7tFD-l, 4 -^>y^7iflf> (1. 3g) 
*itf4 -^>^K^Uy> (0. 9g) «r7irhx 

hj* (5 0mi) (c»*u cnizmmxvoju (i. 

lg) 3ttMM^ttLft:. *BMfeJc*»AT 

2 0 0, 6 0g) CTJIRl, ^pd*;W> (9 8SB) 

+**/-^ (2i$) cdimimiectmbu 4- [i 

- (4 - «>¥M tf^U y-;W 7ir^;U - 7 - * h 
*S>-2, 3, 4, 5-fh7tHD - 1, 4-^>7 
^7-fc?t!> (1. 7g) 



30 



I Rv 



(cnf 1 ) : 1 640, 



1 H-NMR (CDC 1 s * 5 0 0MHz)<5 : 1. 14- 
2. 09 (7H, m), 2. 48-3. 20 ( 8 H, 
m) , 3. 79 (3H, s) , 4. 0 0-5. 9 5 (4 
H, m) , 6. 6 5-7. 5 0 (8H, m) . FD-M 
S (m/z) : 4 1 0 (M ) . 
[0 0 15] 

4 - 7?UD^;h 2, 3, 4, 5-fh7tHD- 

i, 4 - ^>^7iffc!> (i o g) zmtt^vy 
40 (i5 0mi) izmmh, ^n\z^rmtx)iy^jv 
o. 3g) zmz, ox:\zximmmwvrzo cn\z 

fco aB«^'J*yW9A?D7h^7^- (7 
3-yjI/C-2 0 0, 2 0 0 g) fcTttftU n-A* 
it> <7 0» +B»x^;u (3 Off) <&fi£»«fcT 
8BU 4-7?UP^f*-2-{rDD-2 J 3, 4, 
5-rh7tFD-l ( 4 -^>y^7iftf> (1 0. 

5 g) £^fco 



—918- 



(7) 
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mp 



11 

6 6. 0-6 8. 0«C 



IRv (cnf 1 ) : 1 64 0 o 

001 

1 H-NMR (CDC 1 3 . 1 0 0 MHz) <5 : 4. 05- 

4. 15 (2H, m) , 4. 4 5-5. 0 0 (2H, 
m) , 5. 01-5. 22 (1H, m) , 5. 5 5- 

5. 8 5 (1 H, m) , 6. 1 5-6. 8 5 (2H, 
m) , 7. 2 0-7. 7 0 (4H, m) o 

[0 0 16] ^Sfc098 

4 - 79VO-f)V- 7 - * h*is- 2, 3, 4, 5 - t- 
h7k HD - 1, 4 - ^>^7-fc?fcf> (4. Og) , 

M{t*)iyv)i (2. 3g> zmmm7 tmmizR&i* 

2, 3, 4, 5-fh7tHo-l, 4-^>\Z^71? 
tf> (2. 4g) ftftfc. 

mp 9 7. 5-9 9. 5*C 



I R v 



(cm" 1 ) : 1 64 0. 



1 H-NMR (CDC I s , 10 0MHz) 6:3. 8 4 
(3H, s) > 4. 1 3-4. 2 3 (2H, m) , 4. 
4 5-5. 2 0 (3H, m) , 5. 6 0-5. 8 5 (1 
H, m) , 6. 1 5-7. 6 0 (6H, m) . 
[0 0 17] m®M9 

»a©4-7?yo^;h2-*nn-2, 3, 4, 5 
• t h 7 1 H D - 1 , 4 - ^>\Z^7-tftf> (2. 9 
g) *±«5 - (7WSH)-<>P-;M2. 5g) 
*7-fehnhU^ (8 0ml) IC**U dtUC&teMSa 
(4. 8g) &&m\ZXMjL> 4fflSI«lL 



*y;i/C- 2 0 0, lOOg) fcTSHBU imntf^A 
(9 8ffi) + ;* (2 SB) ©BGIffliKTfctB 

U 4 -7^Un-f;v- 2 - [ (5 -7-fe^F) 
K-*-3--fJM - 1, 4 -^>V^7iffc!> (3. 
Og) £#fco 



I Rv 



(cm" 1 ) : 3 2 5 0, 1640 



' H-NMR (CDC 1 3 , 10 0MHz) (5:2. 0 8, 
10 2. 1 2 (eachl. 5 H, eachs), 3. 5 0 — 5. 8 
0 (5H, m) , 6. 10-8. 0 5 ( 1 2 H, m) , 
9. 0 8 (1H, b r s) • FD-MS (m/z) : 3 9 1 
(M ) o 

[0018] mm o 

4 - 79*)u<i)V- 2 - C (5 -7iz*SK) -f 
3 - -f/W -1, 4-^>7^7ift!> 

(3. o g) *±«4 -^>y;n^^yy> (i. i 

g) £#nn#;VA (3 0ml) &&Zf*?/— )V (5m 

i) k**u mmzT2 4mmtscwbtc. sstk* 

>f- (73-yK- 2 0 0, lOOg) KTSMU 
^nD^JUA (9 7$) +*9S-)V (3 SB) 
HtlCTMBU 2- C(5- (7-fe^^H) -f >P-/I> 
- 3 - -OK) - 4 - C3 - [1 - (4 - *>s?;» fc!^ 
■J^nAO ^nbf*-;W -2, 3, 4, 5 -rh^h 
Fn-l, 4 -^>^7i?tf> (4. Og) tffr&tt 
(n) ) E©fc#tt (1. 0g) £3l»W5i: 

MOiftSTfttU (1. Og) ZWJtitLT 

30 



IRv (cm" 1 ) :3 4 0 0, 3 2 5 0, 1 6 3 5, (&&EiLT) 



1 H-NMR (CDC 1 3 , 10 0MHz) 6:1. 0 0- 
3. 00 (13H, m) , 2. 07, 2. 13 (each 
1. 5H, each s) , 3. 40-5. 20 (7 H, 
m) , 6. 65-8. 10 (14H, m), 9. 35 40 

(lH.br s) o FD-MS (m/z) : 5 6 6 

(M ) . 

[0019] wmi 1 

WSE04 - 79 U D-f )V- 2 - #DD - 2, 3, 4, 5 
-Th7kFD-l, 4 -^>^7iftf> (1. 0 

g ) , (o. 9g) 43<tr«fiflaE«B (o. 

8 g) zmmm9 tmm<D®&mzTRfo2i*, 4 - 7 

?UD>f^- 2 - 2, 3, 4, 5-x 

h7tHa - 1, 4 -^>^7*trtr> (1. og) £ 



CECI 

I Rv 3 

Dll 



(cm" 1 ) : 1 640. 



1 H-NMR (CDCh , 10 0 MHz) 5:1. 60 
(3 H, s) , 1. 6 5 (6 H, s) , 2. 0 0 (4 

H, b r s) , 3. 7 5-5. 2 0 (9 H, m) , 

5. 40-5. 80 (1H, m) , 6. 10-6. 75 
(2H, m) > 7. 10-7. 3 5 (2H, m) , 7. 

40-7. 60 (2H, m) 0 FD-MS (m/z) : 3 7 

1 (M ) o 

[0020] mmmi 2 

%Hm<D4 - 79VU<0\,- 2 - *f7-)l*3ri/ - 2, 
3, 4, 5-fh7tHn - 1, 4-^>^7i?tT> 
(1. Og) fc<fctf4 -*<>i?)VW)&> (0. 6 2 
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13 

g) o tmmom&mzxKfc-z-z. 4 - 

(3 - Ci - (4 -^>i>M tf^»Ji>=;W ^ntf* 
^JW - 2 - Vy-fr***/ - 2. 3, 4, 5-7^5 
t Ho - 1 , 4 - ^>7?7iffcf> (1. 3g) 
<Kf (a) ) ccnfcG® (l. l g) &*t&0»5 

tf^«ro^fe-eMab. (i. og) &T*#® 

CBCI 

IRv ' far 1 ) : 1 6 4 0 GS&Sfcl/r) . 

1 H-NMR (CDC 1 3 , 10 0MHz)<5 : 0. 8 0- 

1. 7 0 (5H, m) , 1. 5 8, 1. 6 2, 1. 6 8 
(each3H, eactas), 1. 80-2. 10 (4H, b 
r s) > 2. 3 0-3. 0 0 (8H, m) , 3. 7 0 
-5. 30 (11 H, m) , 7. 05-7. 35 (7 
H, m) , 7. 4 0-7. 6 0 (2H, m) , FD-M 
S (m/z) : 5 4 6 (M ) 0 

[0021] mmi 3 

2, 3, 4, 5-fh7kHD-l, 4-^>*/^7if 
H> (2. 3g) ^^7-V-;Kl. lg) 

*?-vy (50ml) ici§a?u cnictt^^zixx 
(^. 8 g ) &mzT2mmmw\stzo 

Kir 

IRv (cm -1 ) : 34 3 0, 

Dl I 

1 H-NMR (CDC 1 3 , 5 0 0MHz) 5:1. 10- 30 
3.0 0(1 5H, m) , 3. 8 0 (3H, s) , 3. 
8 1 (3H, s) , 3. 7 0-5. 2 1 (5H, m) , 
6. 62-7. 65 (1 2 H, m) , FD-MS On/ 
z) : 5 3 0 (M ) . 

[0 0 2 3] §gg*0|15 
tl}3&CD4 - ?U*:7tt)l- 2, 3, 4, 5-xh^b 
Ha - l, 4 -^>7^7iffcf> (2. 5g) &&ZfM 

vc7s)V7V)v (i. 5g) *mmM7<Dmm&tmmz 

J£jfc£ii\ 4 - ^D^7ir^;i/- 2 - ^DD - 2, 3, 

4, 5-fh7tFn-l, 4 - ^>V^7if fcf > 40 

(i. 4 g ) coit-sy} (o. 3 0g) , 

n:*-^ (0. 3 0g) *cktf*^M» (0. 2 6g) 

&nwLm9<Dsmmtmm\zRfb2i£* 4-^u^7± 

?)V- 2 - ?7-)l't3r>" 2, 3, 4, 5-fh7t 
Ha - 1, 4 - ^y^J^TM\i> (0. 2 1 g) 
fc, ^V>"C^Oft-&tl (0. 2 1 g) , 4 - ^>v;i/tf 
^Uy> (0. llg), U«> A (0. 1 

3g) zmmM6<Dnfemtmm\zEfoi£^ 4- ci 
- (4 - etyy^jw 7t?)V- 2 -y? 

-)V**is-2, 3, 4, 5-rh7kKn-l, 4- 50 



(8) flfflPM-2 3 0 6 8 1 

14 

2 0 0, 5 0 g) fcT*MU n - MfU*> (7 OgB) 

+WKx^;v (3 ogp) ofi^*ntk:T*tai/, 4 - 7 

^UD^fJl/- 2 - [4 - * h+y7x-JW -7-^h 
+v - 2, 3, 4, 5 - fh7tHP - 1, 4-^>*/ 

^7iftr> (1. 7 g ) safe. 

CBCI 

IRv 3 (cm' 1 ) : 1 640. 

Dll 

1 H-NMR (CDC 1 3 , 10 0MHz) 5:3. 81 
(3H, s) , 3. 8 3 (3H, s) , 3. 6 0-5. 
4 5 (5 H, m) % 5. 5 0 - 7. 6 0 ( 1 0 H, 
m) o FD-MS (m/z) : 3 5 5 (M ) . 

[0 0 2 2] SS&0J14 
MS&C04 - )V- 2 - (4-^h*y7x- 

;W - 7 - * - 2, 3, 4, 5-fh7tFa- 

1, 4 -^>7^7iftf> (1. 2g) &<fctf4-^> 
(0. 9 5g) *m45£Hflt®»i 
JfefCTEfcS** 4- [3- [1- 14-«>VM K 
^Uv-JW -2 - (4-^h*y7x 

- 7 - ;* - 2, 3, 4. 5-fK7tHa 
-1, 4 -^>l/?7*tr> (1. 75g) tffc£48> 
(-) ) fcHfc, ^^k^ft (1. 2g) £gg»«5£ 
H«©*ft-Cffl31U, ttBtt (1. 2g) ZtitttVT 



1 640 (SSSttT) . 

*>VT7W> (0. 2 6g) Sftit. 

CBCI 

IRv 3 (cm" 1 ) : 1 640o 

on 

1 H-NMR (CDC 1 3 , 5 0 0MHz) 6 : 1. 2 8- 
2. 15 (11H, m), 2. 48-3. 40 (6H, 
m) , 1. 5 7 (3H, s) , 1. 6 4 (3H, s) , 
1. 68 (3H, s) , 3. 8 0- 5. 3 0 (7 H, 
m) , 7. 10-7. 5 6 (9H, m) . FD-MS 
(m/z) : 5 3 2 (M ) . 

[0024] mmmi 6 

MSECD4 - ^U=e7^)V- 2 -^DD - 2, 3, 4, 
5-fh7bHD - 1, 4 -^>7^7iftf> (0. 5 
Og) , 5 - (7t?$ H) -f >F-;v (1. 0 g) * 

±t«Mt3E« (o. 7 8g) *miM9<Dmm&t$im 

\ZRfc2-£. 4 - ?U*:7tt)l>- 2 - C (5 - 7ir* 
$F)^f>H^3-fW -1, 4 -^>V^7i> 
t!> (0. 6 7 g) Z.<Dit%m (0. 6 7 

g) , 4 - *>yjnf*<y$?> (o. 3 3 g) , 

ft»*U^A (0. 4 0g) £^»W6<D»agffii:^S 
fcE«**, 2 - C (5 OF-Jk- 3 



-920- 



(9) #§8^4-2 3 0 6 8 1 

15 16 

-<i)V) -4- CI" (4-^>>W fcWJS^W *>7^7tJb!> (0. 66g) *ftfc. 
7"b^;V-2. 3, 4, 5-Th7tHD-l, 4-^* 



IRv * (cm" 1 ) :347(K 1 6 7 0, 1 6 3 0. 

BIX 



1 H-NMR (CDC 1 3 > 5 0 0MHz) 6 : 1. 10- 
5. 3 5 (18H, m), 2. 13, 2. 15 (each 
1. 5H, eachsK 6. 80-7. 95 (13H, 
m), 8. 65 (1H, b r s) , 8. 80 (1 H, 
s) c FD-MS (m/z) : 5 5 2 (M ) 0 
[0 0 2 5] %m\l7 
mf}£<£>4 - 7u^7-fe^- 2 - ^DD - 7 - ^ H^v 
-2, 3, 4, 5-rh7tHD - 1, 4 - ^<>V^7 
MMy (0. 19g) , 7-V-JP (0. 0 7 g) fcj; 
tfffifclg-XX (0. 17g) £3lgfcm 3<DK£S<!: 
4 - ^D^ir^ - 7 - * h+v' - 
2- (4-^h^>7ir;W -2, 3, 4, 5-rh 
5tHD - 1, 4 - ^>V^7i£\f> (0. 1 7g) £ 
»&• dCDft^* (0. 17g) , 4-^>^;nf^u 
v> (0. 09g) *J:tftf«rt»JtfA (0. lig) 
**H«60««fetH*fcjE«**, 4- Cl- (4 

- ^>^;» tf^U 7-fe^ - 7 - * h*-> - 

2- (4-^h^>7xZW -2, 3. 4, 5-rh 
7kHD-l, 4 -^>V^7i?tr> (0. 2 Og) £ 



CHCI 

IRv s 



1 H-NMR (CDC 1 
3.5 5(1 3H, m) 
8 1 (3H, s) , 3. 
6. 62-7. 56 (12 H, m) 
z) : 5 1 6 (M ) o 

[0026] rnmns 

tt»<Z>4 - ca - ci - 
T-h^fc: Ho - l, 4 ■ 



(cm- 1 ) : 1 64 0o 

3,10 0MHz) <5 : 1. 00- 

• 3. 8 0 (3H, s) > 3. 

7 0-5. 4 5 (5H, m) , 



FD-MS (m/ 



(4 - ^>s?jw tr^u^r. 

- ;* h*>" 2, 3, 4, 5- 

^yVf-r-v br> (o. 9 o* 



*g) *f h7tHD77> (5 Oil) fc*#U 0X:\Z 
T**fc7;V3-*AU?9A (0. 2 4g) ftjn*, 
0tfcT2R#IH«#Lfc. 8MW-MJSA- 1 Oim® 

DThy77>f- (7n-y^c-2 o 0> 2 0g) tc 
TftSU ^DD*JI/A (9 8gg) + (2 

m <Dm&®mizT®&L, 4 - C3 - ci * (4 

2, 3, 4, 5-fh7kHP"l, 4-^>V^7if 
tf> (0. 7 1 g) £#fc 0 

CBCl 

IRv 5 (cm' 1 ) : 1 5 9 5> 148 0 o 

20 1 H-NMR (CDC 1 3 , 5 0 0MHz)<5 : 1. 2 4- 
2. 92 (19 H, m), 3. 30-3. 35 (2H, 
m) , 3. 7 8 (3H, s) > 4. 1 1 (2H, s) , 
6. 6 5-7. 4 5 (8H, m) « FD-MS (m/z) : 
4 10 (M ) o 
[0 0 2 7] mmWIl 9 

tao4 • C3 - ci - (4 - ^>vm KAuy- 
;W :/ntf*=;W - 2- (4-^h+v7xz;w - 

7 2, 3, 4, 5-rh7tHD*l, 4 

-^>^7i?if> (i. o g ) &£tf*ilsfl:7;i/i=- 

30 ^A'J^A (0. 2 2g) 8a)S«i&&R 
«ICK«««. 4 - (3 - Cl - (4 -1>VM tT^ 
U^ruW yu\LM - 2 - (4 - * ht->7xr;W 

-7-^h^'>-2, 3, 4, 5-Tb7tHD-l, 
4 -^>7^7ift!> (0. 4 6g) 



CBC 1 

IRv * 

an 



(cm -1 ) : 1 6 1 0> 1 5 9 5, 1 5 1 0„ 



J H-NMR (CDC 1 s * 5 0 0 MHz) 6 : 1. 2 4- 
2. 93 (17 H, m), 3. 40-4. 46 (5H, 
m) , 3. 7 9 (3H, s) , 3. 8 0 (3H, s) , 
6. 69-7. 50 (12 H, m) 0 FD-MS (m/ 
z) : 5 1 6 (M ) B 

[0 0 2 8] m®M2 0 
M^(D4 - 7^U Cl-f )V- 2 - ^DD - 2, 3, 4, 5 
-fh7t HP - 1, 4 -^>V r ^7iffc!> (0. 20 

g) , (o. imi) ^«kr;jfifc»-xx 

(0. 31g) ^l«t]l 3cDSSi6^i:l^«^KlS$ 



■fr, 4-7^'JD^;V-2-^h^>-2 > 3, 4, 5 
-fh7tHP - 1 , 4 -^>V/^7-t?fc!> (0. 19 

g) zvfc&m (o. i8g) &£tf4-^> 

vJI/t^U>>> (0. 19g) S:*»«5(Z>»igffii:^ 
«fcfi*Stf, 4 - C3 - Cl - (4 
'J^^iW T'Pet-JH -2-*h*->-2, 3, 
4, 5-fh7kFP - 1, 4 - ^>V^7*tffc!> 
(0. 2 5 g) £#fco 



50 
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(10) 



»BB¥4-2 3 0 6 8 1 



17 



18 



I Rv 



(cm" 1 ) : 1 640. 



1 H-NMR (CDC 1 3 , 
2. 10 (7 H, m) , 2. 
m) , 3. 
H, m) , 



1 0 0MHz) (5:1. 10- 
4 0-2. 95 (6 H, 
35 (3H, s) , 3. 6 5-5. 1 0 (7 
7. 0 0-7. 3 0 (7H, m) , 7. 3 5 



-7. 55 (2H, m)o F D - M S (m/z) : 4 2 4 
(M ) o 

[0 0 2 9] <|B»4M17 -*b*zs- 2, 3, 4, 5 
-7h7hHD-l, 4 -^>v^7tft£>©£j*>W 
Ml i 



10 



*2, 5-^tHD*S/ftIM (5 0. Og) £7irh 

rMJiv (4oomi) k:**u ^ncsi«y^^ 

(6 7. 5ml) *<fctfK»#U*A (9 8. 1 g) «Al 

h^:?^- (yn-y;uc-2 o o> 2 0 0 g) ict 

tt«U n -'vHt> (9 5B8) +^§SX5P;I/ (5ffi) 
- ;* (4 7. 1 g) 



CBC] 

I Rv 3 

B«I 



(cd 1 ) : 3 2 5 0, 1 68 0, 1 6 2 0. 



1 H-NMR (CDC 1 a , 10 0MHz) 5 : 3. 7 7 * 
(3 H. s) , 3. 9 4 (3H, s) , 6. 8 9 (1 
H, d, J = 8. 5Hz) , 7. 06 (1H, d d, J = 
2. 9Hz, 8. 5Hz) , 7. 2 7 (1H, d, J = 2. 
9Hz) , 10. 27 (1H, s) . 20 1 

HSS^2 

it!i&<D*?)V 2 - MFP+y- 5 - * h+v'ftj* 
m (4 7. 4g) $y^^WA7=H (4 0 0ml) 

\zmmu cn\zi, 4 - yrw^tu C2 f 2, 

2) (4 3. 8g) teXZfiSt^JltttDlrt 

hmo'jh (4 8. og) zmtl, mmzx2om 

Wimtlstt. 1 0%«$# (3 0 0ml) iC&tt, St^X 

(2 SB) + S»X3^ (IS) cDji^jgffiT 30 

2 - c (y^^;v7^y) ?***y 

*h*5/*Jft#« (5 5. Og) 



mp 



9 9. 5-1 0 0. S'Cc 



CBC) 

I Rv 8 



(cm" 1 ) : 17 10> 149 0, 



^ h+S'] - 5 ■ 

fco 



1 H-NMR (CDCh, 10 0 MHz) (5:3. 3 7 
(3H, s)> 3. 45 (3H, s), 3. 83 (6 
H, s) , 7. 0 2-7. 0 9 (2H, m) , 7. 45 
-7. 5 1 (1H, m) , 

ttS&O;*^ 2 - C &*^)V7$>;) 
Mp*0 - 5 -*h*->ftASI6 (20. Og) Kv7 
xZJU-fJV (1 0 0ml) £1U*., 2 6 5-2 7 0*0 
fcT9»IWiDJIfcU MtvU^yM7A^D7h^ 
yyj- (7n-y;^c-2 0 0> 2 0 0 g) fcT»tl 

U n - (6 58B) + #®X5fJI/ (3 5ffi) 0 



- 5 - ^ h*$/5fcA«* (16. 4 g) 



mp 



64. 0-6 5. OtU 



I Rv 



(cm" 1 ) : 1 7 2 0, 1 6 5 0, 1 5 9 0„ 



1 H-NMR (CDC 1 3 , 1 0 0Hz) 6:3. 04 
(6 H, s) , 3. 8 3 (3 H, s) , 3. 8 7 (3 

H, s) , 7. 00 (1H, dd, J=2. 9Hz, 8. 
5Hz) , 7. 39 (1H, d, J = 2. 9Hz) , 7. 4 

2 (1H, d, J =8. 5Hz) • 

mm<n*^)v 2 - vt^jvtDvn^ - 5 - * 

h*->5ML#» (2 0 g) (2 0 Ornl) \Z 

m»h, ^n&J-hU tfA* h*~>F (8. Og) £JP* 

CBC) 

I R v 3 (cm -1 ) : 1 7 0 0, 



★A 2 0ttll)2nffi»tUfc. 1 0%MM* (3 0 0ml) \Z 

- 2 0 0, 2 0 0 g) CTMU n - '\*tf> (9 0 
SB) + SfKX3MI/ (10$) <0fi£»JifcT«fHU * 

2 - 5 -^h+^sfc&SK (11. 

Og) 



1 59 0, 1 47 0o 



H-NMR (CD C 1 3 , 10 0MHz)(5 : 3. 8 0 50 ( 3 H, s ) , 3 . 9 2 (3 H, s ) , 4. 4 7 ( 1 
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H, s) , 6. 88 (1H, dd, J=3. OHz, 8. 
5Hz) , 7. 2 2 (1H, d, J = 8. 5Hz) , 7. 5 
1 (1H, d, J =3. OHz) c 

m&rns 

Wim<D*?-)l 2 - *)V*7b - 5 - * h 
(6. 5g) *5cfctf£R2 - ?DDXfJV75> (4. 
6g) $y^^WA75K (10 0ml) fc«#U 
rntC*»T±hU^A^h+vH (4. 7g) €rjDA* 

mp 164. 0 — 1 6 6 



(11) !f$|g¥4-2 3 0 6 8 1 

20 

*m siti 2^ws^i>fc 0 i o%mm* doo 

ml) fc»M\ £DD*;^ATfflffiUft, «Ui£*ffiW£ 

ttfi&ftfc. ChtiaxfJk (5 08B) + n - A** 
>(5 0gS) <Dfi£»ttTfti>U 7-*h*3'-5- 
**V-2, 3, 4, 5 - fh7th'P - 1, 4-^> 
V?7W> (3. 2g) £#£ 0 



I R v 3 



or. 



(cm -1 ) : 3 3 5 0, 1 645, 1 4 5 0. 



m) 
z) , 
d, 
z) . 



1 0 0MHz)<5 : 2. 9 3- 
24-3. 4 8 (2 H, 
dd, J = 2. 9Hz, 8. 5H 
br s) , 7. 2 3 (1H, 

4 1 (1 H, d, J = 8. 5H 
: 2 0 9 (M ) o 



1 H-NMR (CDC 1 3 , 
3. 14 (2H, m) , 3 
, 6. 9 2 (1 H 
7. 17 (1H ( 
5 = 2. 9Hz) 7 
FD-MS (m/z) 
16 

fh7bHD77> (1 5 Onl) \Z&mt7)l$-yi± 
U^A (2. 7 3g) &&XfMj£V>7 -*h*i" 5 
-**7-2, 3, 4, 5-fb7tHD-l, 4 - ^ 

>y?7-tftf> (5. og) *#»Tfcini*.* smmm 

-2, 3, 4, 5-fh7tHD-l ( 4'^>V3 L 7 

W> (4. 4g) *%it. 



CBCI 

I R v 3 

B«l 



(cm- 1 ) : 1 24 0, 1 0 5 0. 



1 0 0MHz)<5 : 2. 6 2- 
2 7- 3. 5 8 (2 H, 
, 4. 0 9 (2H, s) * 
0 0 (2 H, m) , 7. 4 6 (1 H, 
5 Hz) o FD-MS (m/z) : 1 9 5 



1 H-NMR (CDC 1 3 , 
2. 8 8 (2 H, m) , 3, 
m) , 3. 7 9 (3H, s) 
6. 5 9-7. 
d, J = 8 
(M ) . 

[0030] <mnum>umjj& d) 

fcM 300-380 zOtm^y hri^L>!»£J8ffiU 
8 0cm*ttEfcT7>y>F;i<7SCKaiSfEbfc. 
fci*, 1 lmM^a-X^tr^l/^X - A>1f5K 
h • AW#— h (Krebs-Henseleit bicarbonate) 



0«? 



4? 



en) 



&m&Mfc ii 

m&Vfr^T 10-6 3 



« a ar * 

+ -+ + 

+ - + + 



m (3 7V,, pH7. 4) £9 5 960* +5%C0 2 jg 
^flX-eKSHbLTffl^fc. fc*S4>l«tt3 3 0beats/mi 
n T. «ft*l«-r*Ci:K:J:D. 

A&£tf£ • ^\>i£^ YmWCTi. 1 0#M«i«l 
MJ#-830«!:l/T\ 0. 1 Dg7 H >£"&tr 

(CI Omg^^x-O&^lnlTK^&aAt. -?-0>2 

OitLfc^Htt. #;i/VU>B£«, »3mKIHT. * 

IRIS, Ky74 >£fflU JPS3~4 W m-r«ef 

±D5RHfff« ±. +,++,+++) &ffl£\,\ 
(-) , (±) . EPS, -fcj&BfcOfekgSrffiStfcSrr 

fc. tSi&:5& (2) M3 0 0~3 8 0 gfflitt77h 
*>5'£>I*«H1U 8 0cm*ftffiCT, 5>y>HJP7 

scfctsitoErife (i) tm&trvmnLtc. zfomftiz? 

f»;? XK/WV->£J¥Af S Z t fc J: Dfi'MfcrtE* 
ttfe (HR) Xjy&SrtE (LVP) OKSftaUCfflMHi 



(HRXLVP . n>h 
D-JP=100») 
100.2 ±5.4 

3 5.9 ±9.6 
10.4 ±5.2 
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3 0 6 8 1 



21 



22 



itS® (-Y) 10" 8 

it&® (P) 10- 6 

te&h (A) 10- 6 

tesm (-) 10- 6 



3 
3 
3 
3 




101.1 ±2.5 
92.3 ±7.2 
96.5 ±3.8 
96.0 ±5.4 



**St^^fe(2) 



(2) <ois**>6W6*»a*ic» ^sm«©«i5E*aitt nciwona^ffls*^***^*!!^**. 



<72)36IH# * ffl & H 
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